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AMENDMENTS TO THE CLAIMS 
The claims in this listing will replace all prior versions, and listings, of 
claims in the application. 

LISTING OF CLAIMS 

1. (Currently Amended) A data storage medium for recording and 
reproducing a file managed using a volume/file structure i n which a numb e r of 
data r e cord i ng op e rat i ons to a samo ar e a i s l im i t e d , th e f i l e the data storage 
medium storing data content comprising: 

address information for a root directory; and 

root directory file management information that includes start address 
information for an unrecorded area existing in a volume space, th e start addr e ss 
i nformat i on b e ing r e corded i n th e volume spaco as part of root directory fil e 
manag e ment informat i on , the root directory file management information being 
configured to be updated when a new file is recorded on the data storage 
medium by storing new root directory file management information in the 
unrecorded area for which start address information is recorded 

wh e r e in th e unrecorded ar e a for wh i ch start addr e ss i nformat i on i s 
r e cord e d i s us e d for updat i ng root dir e ctory fi le manag e m e nt i nformat i on wh e n a 
n e w f i l e i s r e cord e d on th e data storag e m e d i um . 
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2. (Currently Amended) A data storage medium as described in claim 1, 
wherein the start address information is recorded using an indirect entry fef 
manag i ng that manages a root directory file recording area. 

3. (Currently Amended) A data storage medium for recording and 
reproducing a file managed using a volume/file structure i n wh i ch a numb e r of 
data r e cord i ng op e rations to a sam e a r e a is li m i t e d , th e f ile the data storage 
medium storing data content comprising: 

address information for a root directory; 

invalid data not used for retrieving volume/file structure data , th o i nva l id 
data b e ing r e cord e d boforo and aft e r vo l um e /f i l e structure and a data f ile; and 

root directory file management information, the root directory file 
management information comprising invalid extent management information fof 
m a nag i ng that manages an invalid data recording area , th e i nva li d e xt e nt 
manag e ment information b ei ng rocordod i n a vo l um e spaco as part of root 
d i r e ctory f ile manag e ment i nformat i on . 

4. (Currently Amended) A data storage medium as described in claim 3, 
wherein the invalid extent management information is recorded using an 
allocation descriptor for manag i ng that manages a root directory file recording 
area. 
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5. (Currently Amended) A data storage medium for recording and 
reproducing a file managed using a volume/file structure i n which a number of 
data r e cording op e rations to a sam e ar e a i s lim i t e d , th e f ile the data storage 
medium storing data content comprising: 

address information for a file set descriptor; 

root directory file management information that is plurally recorded as 
main chaining information and reserve chaining information, the reserve chaining 
information being a duplicate of the main chaining information; 

first address information, corresponding to an area in which the main 
chaining information and the reserve chaining information are recorded at a 
beginning of a volume space, that is recorded as part of the file set descriptor; 
and 

second address information, corresponding to an area in which the main 
chaining information and the reserve chaining information is update recorded, 
that is recorded as part of the main chaining information and the reserve chaining 
information. 

6. (Currently Amended) A data recording method for performing a 
formatting process on a data storage medium for recording and reproducing a file 
managed using a volume/file structure i n wh i ch a numb e r of data r e cording 
op e rat i ons to a sam e ar e a is l imit e d , the method comprising: 

recording address information for a root directory in the data storage 
medium : and 
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recording root directory file management information in the data storage 
medium, the recorded root directory file management information including 
chaining information , the chaining information comprising r e cord i ng start address 
information for an unrecorded area existing in a volume space as part of root 
d i r e ctory f ile manag e m e nt i nformation , 

the root directory file management information being configured to be 
updated when a new file is recorded in the data storage medium by storing new 
root directory file management information in the unrecorded area for which start 
address information is recorded 

th e unr e cord e d ar e a for which start addr e ss i nformation i s r e cord e d b ei ng 
us e d for updat i ng root d i r e ctory f i l e manag e m e nt i nformation wh e n a n e w fil e is 
r e cord e d on th e data storag e m e d i um . 

7. (Currently Amended) A data recording method as described in claim 6, 
wherein recording the chaining information further comprises recording the start 
address information for the unrecorded area using an indirect entry for manag i ng 
that manages a root directory file recording area. 

8. (Currently Amended) A data recording method for performing a 
formatting process on a data storage medium for recording and reproducing a file 
managed using a volume/file structure in wh i ch a numb e r of data r e cord i ng 
op e rat i ons to a sam e ar e a is li m i t e d , the method comprising: 
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recording address information for a root directory in the data storage 
medium : 

recording invalid data not used for retrieving the volume/file structure in 
the data storage medium: and 

recording root directory file management information in the data storage 
medium, the recorded root directory file management information including 
chaining information related to , the cha i n i ng i nformat i on compr i sing compr i sing 
r e cord i ng inval i d data not us e d for r e tr ie v i ng vo l um e /fil e structur e b e for e and 
aft e r volumo/fi l o structur e and a data f ile , and r e cording invalid extent 
management information for manag i ng that manages an invalid data recording 
area as part of root d i r e ctory fil e manag e m e nt informat i on . 

9. (Currently Amended) A data recording method as described in claim 8, 
wherein recording the chaining information further comprises recording the 
invalid extent management information using an indirect entry for managing that 
manages a root directory file recording area. 

10. (Currently Amended) A data recording method for performing a 
formatting process on a data storage medium for recording and reproducing a file 
managed using a volume/file structure i n which a number of data record i ng 
op e rat i ons to a sam e ar e a i s limit e d , the method comprising: 

recording address information for a file set descriptor in the data storage 
medium : 
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recording file set information in the data storage medium that includes 
compr i s i ng r e cord i ng, as part of the file set descriptor, the file set descriptor 
having address information for an area in which main chaining information and 
reserve chaining information are recorded at a beginning of a volume space, the 
reserve chaining information being a duplicate of the main chaining information; 
and 

recording chaining information in the data storage medium, the chaining 
information including compr i s i ng p l ur all y r e cord i ng address information of an 
area for update recording root directory file management information, the main 
chaining information and the reserve chaining information 

th e main cha i n i ng i nformation and th e r e s e rv e cha i ning informat i on hav i ng 
addr e ss i nformation of an ar e a i n wh i ch root dir e ctory fi le manag e m e nt 
i nformat i on and the main chaining i nformat i on and the r e s e rv e chain i ng 
i nformation ar e updat e r e cord e d . 

11. (Currently Amended) A data recording apparatus for performing a 
formatting process on a data storage medium for recording and reproducing a file 
managed using a volume/file structure in wh i ch a number of data r e cord i ng 
op e rat i ons to a sam e ar e a i s li m i t e d , the apparatus comprising: 

an address information recorder that records address information for a 
root directory in the data storage medium : and 

a chaining information recorder that records root directory file 
management information in the data storage medium, the root directory file 
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management information including start address information for an unrecorded 
area existing in a volume space as part of root d i rootory f ile manag e m e nt 
i nformat i on , 

the root directory file management information being configured to be 
updated when a new file is recorded on the data storage medium by storing new 
root directory file management information in the unrecorded area for which start 
address information is recorded 

tho unrocorded ar e a for wh i ch start address i nformat i on i s rocordod b e ing 
us e d for updat i ng root d i r e ctory f ile manag e m e nt i nformation wh e n a n e w f ile is 
rocordod on tho data storage medium . 

12. (Currently Amended) A data recording apparatus as described in 
claim 11, wherein the chaining information recorder records the start address 
information for the unrecorded area using an indirect entry for manag i ng that 
manages a root directory file recording area. 

13. (Currently Amended) A data recording apparatus for performing a 
formatting process on a data storage medium for recording and reproducing a file 
managed using a volume/file structure i n wh i ch a numb e r of data recording 
operations to a sam e aroa i s l im i t e d , the apparatus comprising: 

an address information recorder that records address information for a 
root directory in the data storage medium : and 
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a chaining information recorder tliat records invalid data, not used for 
retrieving volunne/file structure, in the data storage medium, b o for o and after 
vo l um e /f ile structur e and a data fil e, and that records root director/ file 
management information in the data storage medium, the recorded root directory 
file management information including invalid extent management informationy 
for manag i ng that manages an invalid data recording area , as part of root 
dir e ctory f ile manag e m e nt i nformation . 

14. (Currently Amended) A data recording apparatus as described in 
claim 13, wherein the chaining information recorder records the invalid extent 
management information using an indirect entry for managing that manages a 
root directory file recording area. 

15. (Currently Amended) A data recording apparatus for performing a 
formatting process on a data storage medium for recording and reproducing a file 
managed using a volume/file structure in wh i ch a numb e r of data record i ng 
op e rat i ons to a sam e ar e a i s l im i t e d , the apparatus comprising: 

an address information recorder that records address information for a file 
set descriptor in the data storage medium : 

a file set information recorder that records a file set descriptor in the data 
storage medium, the file set descriptor including , as part of th e f ile s e t d e scr i ptor. 
address information for an area in which main chaining information and reserve 
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chaining information are recorded at a beginning of a volume space, the reserve 
chaining information being a duplicate of the main chaining information; and 

a chaining information recorder that plurally records address information of 
an area in which root directorv file management information, the main chaining 
information and the reserve chaining information is update recorded 

main cha i ning i nformation and rosorve cha i ning i nformat i on hav i ng 
addr e ss informat i on of an area i n wh i ch root d i r e ctory f ile managem e nt 
i nformat i on and th e ma i n cha i ning i nformat i on and th e r e s e rv e cha i ning 
i nformat i on ar e updat e r e cord e d . 

16. (Currently Amended) A data recording method for performing a file 
recording process on a data storage medium for recording and reproducing a file 
managed using a volume/file structure in which a numb e r of data record i ng 
op e rations to a sam e ar e a i s li m i t e d , the method comprising: 

recording address information for a root directory in the data storage 
medium : and 

recording root directorv file management information in the data storage 
medium, the root directorv file management information including chaining 
information , compr i sing r e cording having start address information for an 
unrecorded area existing in a volume space as part of root d i rectory fi le 
manag e m e nt informat i on , 

the root directorv file management information being configured to be 
updated when a new file is recorded on the data storage medium bv storing new 
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root directory file management information in the unrecorded area for which start 
address information is recorded 

th e unr e cord e d ar e a for wh i ch start address i nformation i s r e cord e d b e ing 
us e d for updat i ng root d i r e ctory f ile manag e ment i nformat i on wh e n a n e w f ile i s 
r e cord e d on th e data storage medium . 

17. (Currently Amended) A data recording method as described in claim 
16, wherein recording the chaining information further comprises recording the 
start address information for the unrecorded area using an indirect entry fof 
managing that manages a root directory file recording area. 

18. (Currently Amended) A data recording method for performing a file 
recording process on a data storage medium for recording and reproducing a file 
managed using a volume/file structure i n wh i ch a numb e r of data r e cord i ng 
op e rat i ons to a sam e ar e a is l i m i t e d , the method comprising: 

recording address information for a root directory in the data storage 
medium : 

recording invalid data not used for retrieving the volume/file structure in 
the data storage medium: and 

recording root directory file management information in the data storage 
medium, the root directon/ file management information including chaining 
information having cha i n i ng i nformat i on compr i s i ng r e cord i ng i nva li d data not 
us e d for r e tr ie v i ng vo l um e /f ile structur e b e for e and aft e r volum e /fil e structur e and 
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a data fi le , and r e cord i ng invalid extent management information for manag i ng 
that manages an invalid data recording area as part of root dir e ctory f i l e 
manag e m e nt informat i on . 

19. (Currently Amended) A data recording method as described in claim 
18, wherein recording the chaining information further comprises recording the 
invalid extent management information using an indirect entry for manag i ng that 
manages a root directory file recording area. 

20. (Currently Amended) A data recording method for performing a file 
recording process on a data storage medium for recording and reproducing a file 
managed using a volume/file structure i n wh i ch a numb e r of dat a r e cording 
op e rat i ons to a sam e ar e a i s li m i t e d , the method comprising: 

reproducing file set information , the reproduced file set information 
including compr i sing r e producing address information of an area in which main 
chaining information and reserve chaining information are recorded at a 
beginning of a volume space using a file set descriptor, the reserve chaining 
information being a duplicate of the main chaining information; 

recording root directory file management information including chaining 
information that includes compr i s i ng r e producing, us i ng the main chaining 
information or and the reserve chaining information , fo ll ow i ng th e ma i n cha i ning 
i nformat i on or th e r e s e rv e cha i n i ng i nformation, or root d i r e ctory f ile manag e m e nt 
i nformat i on , and 
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p l ura ll y recording address information of an area in which the root 
directory file management information, including the main chaining information 
and the reserve chaining information, is update recorded 

tho ma i n cha i ning information and tho r e s e rve cha i ning i nformat i on having 
address informat i on of an aroa in which the root directory f ile managem e nt 
i nformation and tho ma i n cha i n i ng i nformat i on and th e r e s e rv e cha i n i ng 
i nformat i on ar e updat e r e cord e d . 

21. (Currently Amended) A data recording apparatus for performing a file 
recording process on a data storage medium for recording and reproducing a file 
managed using a volume/file structure i n wh i ch a number of data record i ng 
op e rat i ons to a sam e ar e a i s li m i t e d , the apparatus comprising: 

an address information recorder that records address information for a 
root directory in the data storage medium : and 

a chaining information recorder that records root directory file 
management information in the data storage medium, the root directory file 
management information including start address information for an unrecorded 
area existing in a volume space as part of root d i rectory f i le management 
informat i on , 

the root directory file management information being configured to be 
updated when a new file is recorded on the data storage medium by storing new 
root directory file management information in the unrecorded area for which start 
address information is recorded 
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th e unr e cord e d area for wh i ch start addross informat i on i s rGOord e d b ei ng 
uG o d for updating root d i r e ctory fi le manag e ment i nformat i on when a n e w f ile i s 
r e cord e d on th e data storag e m e d i um . 

22. (Currently Amended) A data recording apparatus as described in 
claim 21, wherein the chaining information recorder records the start address 
information for the unrecorded area using an indirect entry for manag i ng that 
manages a root directory file recording area. 

23. (Currently Amended) A data recording apparatus for performing a file 
recording process on a data storage medium for recording and reproducing a file 
managed using a volume/file structure i n which a numb e r of data record i ng 
op e rations to a sam e aroa i s l i m i ted , the apparatus comprising: 

an address information recorder that records address information for a 
root directory; and 

a chaining information recorder that records invalid data not used for 
retrieving the volume/file structure b e for e and aft e r vo l um e /f i l e structur e and a 
data fi le, and that records root directory file management information having 
invalid extent management information for manag i ng that manages an invalid 
data recording area as part of root d i r e ctory f ile manag e m e nt i nformat i on . 

24. (Currently Amended) A data recording apparatus as described in 
claim 23, wherein the chaining information recorder records the invalid extent 
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management information using an indirect entry for managing that manages a 
root directory file recording area. 

25. (Currently Amended) A data recording apparatus for performing a file 
recording process on a data storage medium for recording and reproducing a file 
managed using a volume/file structure i n wh i ch a number of data r e cord i ng 
op e rat i ons to a same area is li m i t e d , the apparatus comprising: 

an address information reproducer that reproduces address information 
for a file set descriptor; 

a file set information reproducer that reproduces address information of an 
area in which main chaining information and reserve chaining information are 
recorded at a beginning of a volume space using the file set descriptor, the 
reserve chaining information being a duplicate of the main chaining information; 
and 

a chaining information recorder that records root directory file 
management information including r e produc e s, — us i ng the main chaining 
information of and the reserve chaining information, fo ll ow i ng th e ma i n cha i ning 
i nformation or the r e s o rv o cha i ning i nformat i on, or root d i r e ctory f i l o manag e m e nt 
informat i on that p l ura ll y r e cords tho main cha i n i ng i nformation and th e rosorve 
chaining i nformation hav i ng and that records address information of an area in 
which the root directory file management information , including aad the main 
chaining information and the reserve chaining information^ are update recorded. 
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26. (Currently Amended) A data reproducing method for performing a file 
reproducing process from a data storage medium for recording and reproducing 
a file managed using a volume/file structure i n wh i ch a numb e r of data r e cord i ng 
op e rat i ons to a sam e ar e a i s l im i t e d , the method comprising: 

reproducing address information for a file set descriptor; 

reproducing file set information that includes comprising r e produc i ng 
address information for an area in which main chaining information and reserve 
chaining information are recorded at a beginning of a volume space using the file 
set descriptor, the reserve chaining information being a duplicate of the main 
chaining information; and 

reproducing root directory file management information that includes main 
chaining information and reserve chaining information 

r e cord i ng cha i n i ng i nformat i on compr i s i ng r e producing, using th e m a in 
chain i ng i nformat i on or th e r e s e rv e cha i ning informat i on, fo ll ow i ng th e ma i n 
chain i ng i nformat i on or th e r e s e rv e cha i n i ng i nformation, or root d i r e ctory f ile 
manag e m e nt i nformat i on . 

27. (Currently Amended) A data reproducing apparatus for performing a 
file reproducing process from a data storage medium for recording and 
reproducing a file managed using a volume/file structure i n wh i ch a numb e r of 
data r e cord i ng op e rat i ons to a sam e ar e a i s li m i t e d , the apparatus comprising: 

an address information reproducer that reproduces address information 
for a file set descriptor; 



16 



P20481.A13 

a file set information reproducer that reproduces address information for 
an area in which the main chaining information and the reserve chaining 
information are recorded at a beginning of a volume space using the file set 
descriptor, the reserve chaining information being a duplicate of the main 
chaining information; and 

a chaining information recorder that reproduces root directorv file 
management information, including the main chaining information and the 
reserve chaining information , us i ng th e ma i n cha i ning i nformat i on or th e r e s e rv e 
cha i n i ng i nformat i on, fo l low i ng th e ma i n cha i n i ng informat i on or th e r e s e rv e 
cha i n i ng informat i on, or root d i rectory fi l o manag e ment i nformat i on . 

28. (Previously Presented) A data storage medium as described in claim 
3, wherein the invalid extent management information is used to identify large 
invalid data recording areas to be used as file recording areas. 

29. (Previously Presented) A data recording method as described in claim 
8, wherein the invalid extent management information is used to identify large 
invalid data recording areas to be used as file recording areas. 

30. (Previously Presented) A data recording apparatus as described in 
claim 13, wherein the invalid extent management information is used to identify 
large invalid data recording areas to be used as file recording areas. 
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31. (Previously Presented) A data recording method as described in claim 
18, wherein the invalid extent management information is used to identify large 
invalid data recording areas to be used as file recording areas. 

32. (Previously Presented) A data recording apparatus as described in 
claim 23, wherein the invalid extent management information is used to identify 
large invalid data recording areas to be used as file recording areas. 
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